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1093-144 Association of Elevated C-Reactive Protein Levels to 
Aortic Valve Calcification as Quantified by Electron 
Beam Tomography
Michael Schmid, Magda Kusus, Dieter Ropers, Gerald Wasmeier, Christoph Garlichs, 
Stephan Achenbach, Werner G. Daniel, Karsten Pohle, University of Erlangen-
Nuremberg, Erlangen, Germany
Background: Aortic valve calcification (AVC) is an actively regulated process with patho-
physiologic similarities to atherosclerosis. Electron beam tomography (EBT) allows the
detection and exact quantification of calcifications in coronary vessels (CC) and in the
aortic valve. The aim of this study was to investigate the association between systemic
inflammation and degenerative calcification of the aortic valve.
Methods: C-reactive protein (CRP) was analysed using a high-sensitive immunoassay in
200 patients (mean age: 69 13 years, 66% men) with aortic valve sclerosis documented
in echocardiography. In all patients, the amount of coronary and aortic valve calcification
was quantified by EBT.
Results: The mean volume score of AVC was 625.19 886 mm³ and of CC 201.8 431
mm³, the mean CRP-level was 1.89 1.54mg/dl. A weak, but significant correlation to the
CRP-level was observed both for the extent of AVC (r=0.37, p<0.001) and for the amount
of CC (r=0.17, p=0.03). Patients with AVC above the 75th percentile had a significantly
higher mean CRP-level than patients below the 25th percentile (3.2 mg/dl vs. 0.9 mg/dl,
p=0.01). For coronary calcium, the mean CRP-level showed no significant difference
when comparing patients above the 75th percentile to those below the 25th percentile
(2.6 mg/dl vs. 1.5 mg/dl, p=0.08). However, in patients with both aortic and coronary cal-
cium above the 75th percentile, the difference in CRP-levels was highly significant when
compared to patients with both AVC and CC below the 25th percentile (3.8 mg/dl vs. 0,7
mg/dl, p<0.001).
Conclusion: This study demonstrates a statistically significant relationship between the
extent of aortic valve calcification and systemic inflammation, especially in patients with a
high amount of calcification in the aortic valve and coronary arteries.
1093-145 Assessment of Aortic Valve Calcification by 
Electrocardiogram-Gated Multislice Spiral Computed 
Tomography as a Marker for Severe Aortic Stenosis
Ralf Koos, Andreas Horst Mahnken, Anil Martin Sinha, Joachim Ernst Wildberger, Harald 
Peter Kühl, Rainer Hoffmann, University of Technology, Aachen, Germany
Background: To correlate the degree of valvular calcification in patients with aortic
stenosis (AS) determined by retrospectively ECG-gated Multislice Spiral Computed
Tomography (MSCT) with stenosis severity assessed by cardiac catheterization.
Methods: Prospective study on 41 patients (18 men, mean age 71 ± 8 years) with AS,
who underwent 4 detector row MSCT (Somatom Volume Zoom, Siemens, Forchheim,
Germany with scan parameters as follows: 500ms tube rotation time, 4x 2.5mm collima-
tion, 133mAs tube current, tube voltage 140KV) and cardiac catheterization. Images
were reconstructed at 60% of the RR interval with an effective slice thickness of 3mm
and a reconstruction increment of 2mm. Severity of AS was classified by cardiac cathe-
terization and aortic valve area (AVA) was correlated with the degree of calcification
determined by MSCT. Aortic valve calcification (AVC) was assessed using Agatston AVC
score, mass AVC score and volumetric AVC score.
Results: All measured AVC scores were significantly higher in patients with severe AS
(n=29) than in patients with moderate (n=7) or mild AS (n=5, p<0.001). AVC scores cor-
related significantly with AVA (r= -0.49, p<0.001 for mass AVC score).
Conclusion: As severity of aortic valve calcification assessed by MSCT is inversely
related to AVA, AVC scores should be calculated in patients receiving MSCT. High AVC
scores indicate severe aortic stenosis and should be taken as indication for further func-
tional evaluation.
1093-146 The Association of Plasma Homocysteine With 
Coronary Artery Atherosclerosis Is Modified by 
Conventional Risk Factors
Iftikhar J. Kullo, Kent R. Bailey, Lawrence F. Bielak, Sharon L. Kardia, Patrick F. Sheedy, 
III, Patricia A. Peyser, Stephen T. Turner, Mayo Clinic, Rochester, MN, University of 
Michigan, Ann Arbor, MI
Background: Whether plasma homocysteine is related to coronary atherosclerotic bur-
den is unclear. We hypothesized that the association of plasma homocysteine with coro-
nary artery calcification (CAC) may be modified by the background of conventional risk
factors for atherosclerosis.
Methods: Subjects included 815 individuals (60% women) participating in the Genetic
Epidemiology Network of Arteriopathy Study. Fasting plasma homocysteine was mea-
sured by liquid chromatography electrospray tandem mass spectrometry. CAC was mea-
sured non-invasively by electron beam computed tomography and CAC score calculated
using the method of Agatston. The association of homocysteine with log transformed
CAC score was assessed after adjusting for conventional risk factors. Multiple linear
regression was used to derive a predicted value for CAC based on conventional risk fac-
tors (predCAC). To assess the possible dependence of the homocysteine-CAC associa-
tion on the predicted level of atherosclerotic burden, the residuals from this model were
regressed on homocysteine in 3 strata defined by predCAC (lowest quartile, middle quar-
tiles, and highest quartile).
Results: Homocysteine was associated with CAC after adjusting for age and sex (P =
0.009) and after further adjusting for the remaining conventional risk factors (P = 0.049).
Interindividual variation in homocysteine was significantly associated with the residual
variation in CAC in the middle quartiles (P = 0.006), but not in the highest or lowest quar-
tiles of predCAC.
Conclusion: The association of plasma homocysteine with CAC is attenuated by adjust-
ing for the conventional risk factors. After adjustment, the association was strongest in
subjects with an intermediate predicted level of coronary atherosclerotic burden based
on conventional risk factors. These results suggest that the association of homocysteine
with coronary atherosclerosis is modified by conventional risk factors.
1093-147 Age-Gender Differences in Subclinical Atherosclerosis 
Among Ethnic/Racial Groups
Khurram Nasir, Santos D. Raul, Wendy S. Post, Joel B. Braunstein, John A. Rumberger, 
Romeu Meneghelo, Jose A. Carvalho, Matthew J. Budoff, Armando Pereirinha, Eduardo 
Mauricio, Miguel A. Barreiros, Roger S. Blumenthal, Johns Hopkins Medical Instititutions, 
Baltimore, MD, International Group for Studies of Coronary Calcification, Dao Paulo, 
Brazil
Background: The aim of the study is to assess the ethnic differences in sub-clinical ath-
erosclerosis assessed by coronary artery calcification (CAC) in ethnic groups such as
Brazilians (BR) of Portuguese ancestry compared to Caucasians (CS), in a large asymp-
tomatic cohort.
Methods & results: The study consisted of 6555 males (66% BR) and 2694 females
(18% BR) who underwent electron beam tomography (EBT). BR had a higher prevalence
of diabetes and smoking (p<0.0001) in both genders, while an increased prevalence of
high cholesterol (P<0.0001) was seen only in BR females compared to CS. No differ-
ences were seen in the prevalences of hypertension or family history of CHD. In separate
logistic regression models predicting CAC (>0, >100, >400), a significant interaction
between gender and race was observed, whereas an interaction between race and age
was seen in males only. Among males, in each class of CAC severity, young (<45 yrs) BR
had more CAC than CS whereas a significantly lower CAC was seen in older (>45 yrs)
BR compared to CS (table). BR females tend to have higher calcification although the dif-
ference was not significant.
Conclusions: Significant differences in CAC between BR and CS were observed
according to gender and age. CAC is more prevalent in young BR and older CS males,
and tended to be somewhat higher in BR females in all age groups. In summary, use of
EBT as an accurate risk tool in different races will require ethnic-gender-age data on the
presence and severity of CAC
Relation of aortic calcification assessed by MSCT and severity of aortic stenosis
Mild AS Moderate AS Severe AS P value
Agatston AVC score 1608 ± 669 2478 ± 1464 4299 ± 1448 P<0.001
Volumetric AVC score 1315 ± 542 1922 ± 1115 3381 ± 1124 P<0.001
Mass AVC score 290 ± 128 478 ± 291 960 ± 362 P<0.001
Cardiac catheterization
Aortic valve area (cm2)
1.68 ± 0.16 1.07 ± 0.05 0.70 ± 0.18 P<0.001
Mean systolic gradient (mmHg) 20.2 ± 6.5 40.3 ± 7.6 62.9 ± 17.5 P<0.001
Peak systolic gradient (mmHg) 30.0 ± 7.1 54.7 ± 8.4 92.0 ± 26.0 P=0.01











1093-148 Difference in Subclinical Atherosclerosis in Brazilian 
and Portuguese Populations
Raul Santos, Khurram Nasir, Jose Antonio Maluf Carvalho, Armando Pereirinha, 
Eduardo Mauricio, Miguel A. Barreiros, Romeu Meneghello, Joel B. Braunstein, Roger 
Blumenthal, International Group for Studies on Coronary Calcification, Preventive 
Medicine Center Albert Einstein Hospital, Sao Paulo, Brazil, Johns Hopkins Hospital, 
Baltimore, MD
Background: The coronary heart disease (CHD) event rates are lower in the Portuguese
population (PO) as compared to the Brazilian population (BR), which is primarily of Por-
tuguese ancestry. One possible explanation for this difference is more frequent use of the
Mediterranean diet in PO and saturated fat rich in BR. The objective of this study is to
explore differences in coronary artery calcification (CAC) in two populations of similar
ethnicity but with different dietary patterns.
Methods & Results: 4611 asymptomatic individuals (79% males, 58% BR, 52±11 years)
who underwent electron beam tomography (EBT) in Portugal and Brazil were studied. BR
when compared to PO were younger (50.8 ±10.3 years vs. 54.5 ± 10.9 years p<0.0001)
had a higher prevalence of high cholesterol (42% vs. 38% p=0.05), family history of CHD
(44% vs. 37%, p=0.03) and diabetes (10% vs. 5%<0.0001) and a lower prevalence of
smoking (20% vs. 25% p<0.001) respectively. The median, 75th and 90th percentile of
CAC scores were significantly higher in BR (table). Even after controlling for risk actors,
significantly higher CAC scores were observed in the BR population. Increased odds of
CAC were observed in BR with increasing age in both males and females compared to
PO.
Conclusions: a higher prevalence of CAC was seen in the BR compared to PO asymp-
tomatic population. Future studies are needed to identify whether cultural or lifestyle dif-
ferences contribute to difference in cac in individuals with similar ethnicity. 
1093-149 Increased Coronary Atherosclerosis in Persons With 
Chronic Spinal Cord Injury
William A. Bauman, Nisha Agrawal, Florence Yee, Rodney Adkins, Robert Waters, 
Matthew J. Budoff, Harbor-UCLA Research and Education Institute, Torrance, CA, 
Rancho Los Amigos Medical Center, Downey, CA
Individuals with spinal cord injury (SCI) have been reported to have an increased preva-
lence of premature cardiovascular disease, leading to higher rates of morbidity and mor-
tality. Specifically, we wanted to know whether this increased risk was due to traditional
cardiac risk factor clustering (hypertension, diabetes, tobacco use, family history, and
hypercholesterolemia), or was out of proportion to known cardiac risk factors.
Methods:
We prospectively enrolled 91 persons with chronic SCI into a study of subclinical athero-
sclerosis, by measuring cardiac risk factors as well as coronary calcium (CC), and com-
pared them to matched non-SCI controls. The 273 controls were 3:1 matched for age,
gender, ethnicity and risk factors, drawn from a database of over 30,000 asymptomatic
persons undergoing coronary scanning.
Results:
The 91 persons with SCI enrolled varied in age from 20-90 years (mean 49.7±12 years).
Patients had SCI for an average of 19.7±10 years, including 76 men, 15 women including
49% hispanic and 10% african-american persons. The mean calcium score of the SCI
group was 75±218, significantly greater than the control group (28±104, p<0.001). The
prevalence of any CC was greater in the SCI population than the control population (51%
vs. 39%, p=0.04), as was CC >100 (16% vs. 7%, p=0.008). Women with SCI had signifi-
cantly less CC than men (mean score 12 vs. 86, p<0.01).
Conclusion:In this study we demonstrated that SCI patients have more atherosclerotic
burden, beyond that explained by clustering of traditional risk factors, than ambulatory
controls. Coronary calcium is more prevalent and occurs with greater severity in the
chronic SCI population than ambulatory persons. Based on these findings, more atten-
tion and therapy should be directed at this prevention of coronary heart disease in this
population.
1093-150 Effect of Slice Thickness on Image Quality and the 
Accuracy of Gated Computed Tomography Scanning for 
Coronary Calcium
Ehsan Ansari, George Gordon Hartnell, Reed M. Shnider, Baystate Medical Center, 
Springfield, MA
Background: Computed tomography (CT) using electron beam CT is widely used to
screen for coronary artery calcium as a marker of coronary artery disease (CAD). There
is increasing use of multi-detector CT (MDCT) to identify coronary artery calcium and low
attenuation fatty plaque in CAD. Conventional calcium scoring systems are based on 3
mm EBCT slices, with calcification defined as 130 Hounsfield Units (HU), two standard
deviations (S.D.) above the mean attenuation of blood and myocardium. Detection of low
attenuation plaque by MDCT requires thinner slices. To reduce radiation exposure it
would be better not to perform two examinations with different slice thickness. We
assessed attenuation characteristics and calcium scores using conventional and thin
slice MDCT to determine if the assumptions made with electron beam CT calcium
screening are applicable.
Methods: Twenty-one subjects at high risk for or with established CAD were examined
using gated MDCT with 2.5 and 1 mm slice thickness. Mean blood pool attenuation and
image noise (as indicated by attenuation S.D.) were measured at two standard levels in
the aortic root. Calcium scores at each slice thickness (corrected for the volume covered)
were calculated using the Agatston method. We evaluated the effect of slice thickness on
coronary artery calcium detection.
Results: Mean blood pool attenuation was 42 HU at 2.5mm and 45 HU at 1mm; images
were much noisier (63% increase in noise) at 1mm (S.D. 18) than at 2.5 mm (S.D. 11).
The volume-corrected mean total calcium score was increased by 35% with thinner
slices (953 at 2.5 mm, 1291 at 1mm). Of 84 vessels scored, 35 were negative for coro-
nary artery calcium at 2.5 mm; of these, 8 (23%) were positive for coronary artery cal-
cium at 1 mm.
Conclusions: Using thinner slices for MDCT increases image noise and, as a conse-
quence, increases calcium scores. Assumptions concerning the severity of coronary cal-
cification using systems developed from 3 mm electron beam CT data cannot be applied
directly to thinner slice MDCT. Applying the conventional scoring systems to thin slices
will lead both to overestimation of the coronary artery calcium score and overestimation
of the extent of vessel involvement.
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1094-151 Association Between F-18 Fluorodeoxyglucose Uptake 
in Large Arteries and Atherogenic Risk Factors in 
Healthy Subjects
Rikiya Shinohe, Katsuya Yoshida, Masako Haruta, Youichi Kuwabara, Issei Komuro, 
Keiichi Igarashi, Nobuhiko Abe, Sadayuki Sakuma, Hokkaido Social Insurance Hospital, 
Sapporo, Japan
Background: A high correlation between F-18 fluorodeoxyglucose (FDG) uptake in aorta
and macrophage content of atherosclerotic lesions has been reported in an experimental
rabbit model. Thus, positron emission tomography (PET) with FDG ppears to offer new
opportunities for noninvasive imaging of atherosclerosis. The purpose of the present
study was to investigate the association between FDG uptake in large arteries and
atherogenic risk factors in healthy subjects.
Methods: A total of 197 consecutive subjects (108 men, 89 women; age range, 30-82
years; mean age, 56.9 years) participating in a cancer screening program as part of a
health check protocol using whole-body FDG-PET were enrolled in the study. Whole-
body FDG PET imaging was performed at fasting condition. FDG uptake in iliac and prox-
imal femoral arteries was visually rated into three categories (high, mild and no uptake)
by two independent readers unaware of the clinical data. Six atherogenic risk factors
(age, cigarette smoking, hypertension, diabetes, hypercholesterolemia and obesity) were
Age and convetional risk factors adjusted odds ratios for CAC
CAC>0 CAC>100 CAC>400
OR 95% CI P value OR 95% CI P value OR 95% CI P value
BR. Vs CS males
(n=2251, n=4304) 
52±10 yrs
<45 Years 1.3 1.0-1.6 -0.90.02 1.9 1.2-2.9 0.003 4.2 1.8-9.7 0.0001
45-64 
years
0.6 0.5-0.7 <0.0001 0.7 0.6-0.9 0.002 0.7 0.6-0.9 0.05
_65 years 0.4 0.2-0.7 <0.0001 0.4 0.3-0.6 <0.0001 0.6 0.4-0.8 0.006
BR. Vs CS females
(n=443, n=2309) 
54±10 yrs
<45 years 1.6 0.8-3.1 0.1 1.3 0.3-5.2 0.6 3.6 0.8-38.6 0.2
45-64 
years
1.2 0.9-1.7 0.1 1.5 0.9-2.4 0.06 2.8 1.4-5.5 0.003
_65 years 1.2 0.7-2.2 0.4 0.9 0.5-1.6 0.5 1.1 0.9-2.1 0.08
CAC scores
(Median, 75th, 90th 
percentile)
CAC>0
Age group (BR) vs. (PO) OR 95%CI P value




<45 years (0,5,85) (0,0,1) 3.6 2.4-5.5 0.01
45-64 
years
(5,90,364) (0,0,13) 6.4 5.2-7.8 <0.0001
_ 65 years (132,570,1299) (0,24,380) 8.4 5.2-
13.6
<0.0001
BR Vs. PO 
females
(n=443, n=510)
<45 years (0,0,17) (0,0,0) 4.1 2.6-6.6 <0.0001
45-64 
years
(0,36,219) (0,0,1) 6.5 2.3-9.5 <0.0001
_65 years (69,239,509) (0,0.5,68) 7.3 3.5-
15.4
<0.0001
